Introduction: With the introduction of newer atypical antipsychotic agents, a question emerged, concerning their use as complementary pharmacotherapy or even as monotherapy in mental disorders other than psychosis.
Introduction
Newer antipsychotic agents exhibit a well documented beneficial effect on schizophrenia and psychosis in general. Their use in bipolar disorder is also well established. Also their use in the treatment of psychotic and behavioral disorders in the frame of dementia of various types may warrant further study.
However, in 1999, almost 70% of prescriptions concerned an off-label use of antipsychotics. Psychiatrists around the world used to apply low doses of antipsychotics to a variety of refractory non-psychotic patients, already during the pre-atypical era.
Results
The MEDLINE search returned 483 papers. This number concerns June 2002.
Two hundred and forty four (244) of them concerned Risperidone, 181 concerned Olanzapine (+2 concerning its anti-vomiting action in cancer patients and +1 concerning the treatment of headache) and 58 papers concerned Quetiapine. 1. Was the study described as randomized (this includes the use of words such as randomly, random and randomization)? 2. Was the study described as double-blind? 3. Was there description of withdrawals and dropouts? Scoring the items: Either give a score of 1 point for each 'yes' or 0 points for each 'no'. There are no in-between marks. Give 1 additional point if:
For question 1, the method to generate the sequence of randomization was described and it was appropriate (table of random numbers, computer generated etc) And/or If for question 2, the method of double blinding was described and it was appropriate (identical placebo, active placebo, dummy etc) Deduct 1 point if:
For question 1, the method to generate the sequence of randomization was described and it was inappropriate (patients were allocated alternately, or according to date of birth, hospital number etc) And/or If for question 2, the study was described as double blind but the method of double blinding was inappropriate (eg. Comparison of tablet vs. injection with no double dummy) Guidelines for Assessment 1. Randomization A method to generate the sequence of randomization will be regarded as appropriate if it allowed each study participant to have the same chance of receiving each intervention and the investigators could not predict which treatment was next. Methods of allocation using date of birth, date of admission, hospital numbers or alteration should be not regarded as appropriate. 2. Double blinding A study must be regarded as double blind if the word 'double blind' is used. The method will be regarded as appropriate if it is stated that neither the person doing the assessments nor the study participant could identify the intervention being assessed, or if in the absence of such a statement the use of active placebos, identical placebos or dummies is mentioned.
Withdrawals and dropouts
Participants who were included in the study but did not complete the observation period or who were not included in the analysis must be described. The number and the reasons for withdrawal in each group must be stated. If there were no withdrawals, it should be stated in the article. If there is no statement on withdrawals, this item must be given no points. The selection process restricted the sample to 59 papers concerning Risperidone , 37 concerning Olanzapine , and 4 concerning Quetiapine [105] [106] [107] [108] (100 in total). Only these 100 papers reported patient data of any kind (case-reports, open-label studies, doubleblind studies)
Out of these 100 papers, 60 concerned adult psychiatry [8] [9] [10] [11] 20, 26, 29, [31] [32] [33] [34] [35] 37, [40] [41] [42] [43] [44] [45] 47, 48, 50, 53, 54, 56, [58] [59] [60] [61] [62] 67, [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] [81] [82] [83] [84] [85] 87, 88, [91] [92] [93] [94] [96] [97] [98] [99] [100] [102] [103] [104] [105] 107] , 36 child and adolescence psychiatry and 4 geriatric psychiatry.
The disorders with the higher number of papers were obsessive compulsive disorder (17 papers) [10, 19, 23, 27, 31, 32, 40, 41, 50, 54, 56, 60, 62, 72, 75, 85, 105] , depression (16 papers) [34, 43, 47, 48, 61, 68, 70, 77, 84, 91, 94, [97] [98] [99] 103, 107] , pervasive developmental disorder (15 papers) [14] [15] [16] [17] [18] 22, 28, 30, 38, 39, 42, 49, 52, 63, 66] and Tourette's syndrome (10 papers) [12, 13, 25, 55, 64, 71, 73, 92, 102, 108] .
Ninety-one papers reported a beneficial result, 2 reported neither a positive nor a negative result [26, 74] and 7 papers reported worsening of the patients [10, 19, 27, 86, 91, 105, 106] .
A detailed list of disorders, number of papers per disorder and agent, the reported outcome, the drug dosage and the source of financial support are presented in In fact, all double-blind studies received a score above 2 in the current review.
Analysis of reports
The statistics of the MEDLINE search results suggest that there are only a few papers that fulfill high scientific quality requirements. The number of experimental studies that provide any kind of data and not only assumptions is also limited. Thus, only 100 papers report observations on patients, and only 10 of them do this in a rigorous manner (fig 1) .
The vast majority of papers (91 papers) reported a beneficial effect from the use of the specific agent in patients with the disorder. Two papers reported no beneficial effect while in 7 papers the outcome was the worsening of symptomatology. This of course could suggest that the accumulation of data lead to the conclusion that there is indeed a positive effect from the off-label use of atypical antipsychotics. However, even strongly established therapies do not reach a 90% effect. Thus, this is rather the effect of the 'file drawer' syndrome, that is, the tendency to publish positive and beneficial results and to forget negative ones. This syndrome affects both authors and In this frame, only the ten papers with Jadad score above 2 are of high value, and are discussed in detail in the present study [12, 15, 26, 37, 40, 42, 63, 74, 99, 104] . It is interesting to note that 7 of them concern risperidone, and 3 of them concern olanzapine. None concerns quetiapine. It seems that the number of papers largely reflect the years since the introduction of the agent in the market.
Tourette's syndrome
There is only 1 paper involving the use of risperidone in the treatment of Tourette's syndrome [12] by Bruggeman et al in 2001. This paper was supported by the Janssen Research Foundation (Beerse, Belgium) and was a multicenter one. It included an adequate double blind and randomized design (computer-generated randomization code, identical capsules and administration schedules for both agents), and a sufficient description of withdrawals and dropouts. Thus, it is given a Jadad score of 5. The study included 50 patients (26 on risperidone and 24 on pimozide) and all were treated with flexible doses of up to 6 mg per os of each agent per day. Their age was 11-50 years and their age of onset was 3-16 years. Twenty-three had a comorbid OCD (14 in the pimozide treated group), 3 generalized anxiety disorder and 2 Attention deficit/ Hyperactivity disorder (ADHD). The study period was 12-weeks long. At endpoint, the mean risperidone dose was 3.8 mg/day and the mean pimozide dose was 2.9 mg/day. The results suggested that risperidone is at least as effective as pimozide in the treatment of Tourette's disorder, with a comparable effect also on comorbid conditions and equal efficacy and safety for both children and adults. Distribution of the Jadad Index score in the population of studies reviewed Figure 1 Distribution of the Jadad Index score in the population of studies reviewed
Tourett's disorder is characterized by multiple motor and vocal tics with onset before the age of 18 [109] . Comorbidity is common, with high frequency of comorbid ADHD, OCD, anxiety and depression. Thus, patients are usually treated with a combination of agents, with neuroleptics being effective for the treatment of tics. Haloperidol and particularly pimozide are the two most widely used compounds [110] , but their use is restricted by the occurrence of side-effects. On the other hand, not all neuroleptics were proved effective. For example Clozapine is not [111] .
Pervasive developmental disorder
There are 3 papers, all involving the use of risperidone in the treatment of pervasive developmental disorder [15, 42, 63] .
a. The study of McDougle et al in 1998 [42] was supported by a number of research grants unrelated to the pharmaceutical industry. It included an adequate double blind and randomized design (computer-generated randomization code, identical capsules and administration schedules for both agents), and a sufficient description of withdrawals and dropouts. Thus, it is given a Jadad score of 5. The study included 31 adults suffering from autism (N = 17) or pervasive developmental disorder NOS (N = 14) (9 women, 22 men) with at least 'moderate' severity of symptoms. Twenty-four (77%) had received previous treatment with psychotropic drugs. Their age was 28.1 ± 7.3 years. The study period was 12-weeks long, and 24 patients completed the study. At endpoint, the mean risperidone dose was 2.9 ± 1.4 mg/day. Eight (57% of the risperidone treated patients responded, compared with none of the placebo group. The results suggested that risperidone is significantly more effective than placebo for decreasing many of the interfering behavioral symptoms of adults with autism and PDD NOS. Specifically, risperidone was found effective for the treatment of repetitive behaviors and aggression towards self, others and property. Social relationships, language and sensory response did not improve. Treatment response was not related to diagnostic subtype, sex, treatment setting baseline scale scores, or dose of risperidone. Side effects were low in both groups and no significant differences were detected. Weight gain was observed in only 2 subjects of the risperidone group and was mild.
b. The study of Buitelaar et al in 2001 [15] was supported by the Janssen-Cilag BV, Tilburg, the Netherlands. Two centers participated. It included an adequate randomized design (computer-generated randomization code), but the double blind procedure did not included identical capsules and administration schedules for both agent and placebo. There was a sufficient description of withdrawals and dropouts. Thus, it is given a Jadad score of 3. The study included 38 adolescents (33 boys, 10 with subaverage IQ, 14 with borderline IQ and 14 with mild mental retardation). Their age was 14.0 ± 1.5 years for the risperidone group and 13.7 ± 2.0 for the placebo group. and their age of onset was 3-16 years. The study period was 6-weeks long. At endpoint, the mean risperidone dose was 2.9 mg/day (range 1.5-4 mg/day), equivalent to 0.044 mg/kgr/day (range 0.019-0.080 mg/kgr/day). The results suggested that risperidone is significantly more effective than placebo in the treatment of pathologic aggression (and particularly of physical aggression and aggression to property at the ward and hyperactivity at school), with only 21% of risperidone treated patients being disturbed at endpoint in comparison to 84% of patients in the placebo group. Side effects were low in both groups and no significant differences were detected. The mean body weight increased by 2.3 kgr (3.5%) in the risperidone group in comparison to 0.6 kgr (1.1%) in the placebo group. A disadvantage of this study is the heterogeneous study sample and the short-term study period.
c. The study of Van Bellinghen and De Troch in 2001 [63] was supported by the Janssen Pharmaceutica, Berchem, Belgium. It included a randomized design (not described), and the double blind procedure included an identical procedure of administration for both agent and placebo (oral solution once daily). There were no withdrawals and dropouts to describe. Thus, it is given a Jadad score of 3. The study included 13 patients (5 boys, 8 girls) with IQ, scores between 65 and 85. Their age was 10.5 (6-14) years for the risperidone group and 11 (7) (8) (9) (10) (11) (12) (13) (14) for the placebo group. The study period was 4-weeks long. At endpoint, the mean risperidone dose was 1.2 mg/day, equivalent to 0.05 mg/kgr/day (range 0.03-0.06 mg/kgr/ day). Antiepileptic medication was allowed during the trial. The results suggested that risperidone is significantly more effective than placebo for the treatment of irritation, hyperactivity and inappropriate speech. Side effects were mild and risperidone was well tolerated. Two risperidonetreated patients had their body weight increased by 7%.
Controlled trials suggest that typical antipsychotics like haloperidol are superior to placebo in the treatment of various symptoms of autism, like withdrawal, hyperactivity abnormal object relationships angry and labile affect [112] . Also, SSRI's may be effective for the controlling of interfering repetitive behavior and aggression, as well as enhancing social behavior [113] [114] [115] .
Substance abuse
There is only 1 paper involving the use of risperidone in the treatment of substance abuse [26] , by Grabowski et al in 2000. It was supported by NIDA grants. It included a randomized design (not described), and the double blind procedure included an identical procedure of administra-tion for both agent and placebo. Withdrawals and dropouts are well described, and were due to adverse effects. Thus, it is given a Jadad score of 3. The study included 125 uncomplicated cocaine-dependent patients with good medical health out of the 193 who were initially screened (74% male). Their age was 34.8 ± 7.0 years. The study period was 12-weeks long. At endpoint, no patient under 8 mg risperidone remained in the study, due to adverse effects. However, neither patients under 2 mg nor under 4 mg of risperidone showed significant improvement concerning cocaine abuse, neither in terms of discontinuation, nor in terms of reduced use.
It is true that thus far no agent was proved to be efficient for the treatment of drug abuse. There is a line of evidence suggesting that risperidone could be an ideal and efficient agent for this purpose. First of all, it has a dual action, both on 5-HT and dopamine systems. The selective 5-HT2 antagonist ritanserin was reported to reduce cocaine consumption in animals [116] . Antidopaminergic agents are supposed to be able to block intracerebral self-stimulation and cocaine-induced agitation and stereotypical behavior [117] . However, hard evidence are against this proposal. Many factors may be responsible for this failure.
Patients may have increased their intake in order to overcome stimulation blockade by risperidone; higher but difficult to tolerate doses may be necessary to adequately block self-stimulation, or simply, the neurobiology of drug abuse is far more complex than the simplified model which predicted a favorable effect from the use of risperidone.
Stuttering
There is only 1 paper involving the use of risperidone in the treatment of stuttering [37] , by Maguire et al, in 1999.
There is no mention of supporting grants. It included a randomized design (not described), and the procedure included an identical procedure of administration for both agent and placebo, but is not described as blind. The description of the study however implies a blind procedure. No withdrawals nor dropouts were observed. Thus, it is given a Jadad score of 3. The study included 21 patients suffering from a developmental form of stuttering (onset before the age of 6; 16 men and 5 women) with mild to very severe symptomatology. Their mean age was 40.75 years. The study period was 6-weeks long. At endpoint, the risperidone dose was below 2 mg per os daily. The results of this study suggest that the risperidone group showed a significant improvement concerning the severity of the symptomatology but not concerning the total time spent stuttering. In addition, no significant differences were detected concerning the comorbid cognitive impairment and social alienation-personal disorganization.
Obsessive Compulsive disorder (OCD)
There is only 1 paper involving the use of risperidone in the treatment of OCD [41] , by McDougle et al, in 2000. It was supported by several State and independent grants. It included a randomized design (computer-generated list), and the double blind procedure included an identical procedure of administration for both agent and placebo. Withdrawals and dropouts are well described. Thus, it is given a Jadad score of 5. The study included 36 refractory patients (21 male) suffering from OCD out of 70 initially screened. Their age was 24-59 years. The study period was 6-weeks long and included the comparison of two groups: one under SRI plus placebo and one under risperidone plus SRI. Placebo was used to make the administration procedure identical for both groups. The SRI dose was the equivalent of 80 mg of fluoxetine daily. At endpoint, the mean risperidone dose was 2.2 ± 0.7 mg per day. The results showed that half of the refractory OCD patients under the combination of risperidone with an SRI responded in comparison to no patient under the combination of risperidone and placebo. The difference was significant and included obsessive-compulsive, depressive and anxious symptomatology. No significant differences were found between OCD patients with and without comorbid chronic tic disorder or Schizotypal Personality. The most frequent side-effect was mild sedation.
Considering earlier reports, one might expect that an atypical antipsychotic would induce or exacerbate OCD symptoms. But these reports did not include true OCD patients, but rather psychotic patients with OCD symptoms. The standard therapy for OCD includes high doses of serotonin reuptake inhibitors (SRIs). The addition of agents that further enhance serotonin activity (e.g. lithium) in refractory patients did not solve the problem. On the contrary, the use of low-dose dopamine antagonists (e.g. haloperidol [118] ) was effective but primarily in patients with comorbid tic disorders or schizotypal personality, which was not the case with the study reviewed here.
Post-Traumatic Stress disorder
There is only 1 paper involving the use of olanzapine in the treatment of Post-Traumatic Stress disorder [74] , by Butterfield et al, in 2001. It was supported by Eli Lilly. It included a randomized design (not described), and the double blind procedure included an identical procedure of administration for both agent and placebo. Withdrawals and dropouts are well described. Thus, it is given a Jadad score of 3. The study included 15 patients (14 female). All suffered from post-traumatic stress disorder. Comorbid diagnosis were Major Depression (N = 8), Generalized Anxiety disorder (N = 9) and Panic disorder (N = 8). Rape was the most common traumatic event (N = 8). Their age was 43.2 ± 14.7 years. The study period was 10-weeks long and included the comparison of two groups: one under olanzapine (N = 10), and one under placebo (N = 5). At endpoint, the mean olanzapine dose was 14.1 mg per day. There was no significant differences between olanzapine and placebo in terms of therapeutic response. A significant observation concerned the high placebo response. The main adverse effect was weight gain, averaging more than with 5.21 ± 2 kgr for the olanzapine treated patients over the study period vs. 0.40 ± 0.02 kgr for the placebo group. The authors report no efficacy of olanzapine for the treatment of PTSD, and suggest that further research is necessary with longer study periods (up to 6-9 months).
Depression
There is only 1 paper involving the use of olanzapine in the treatment of refractory non-psychotic depression [99] by Shelton et al in 2001. It was supported both by Eli Lilly and NIMH grants. It included a randomized design (not described), and the double blind procedure included an identical procedure of administration for both agent and placebo. Withdrawals and dropouts are well described. Thus, it is given a Jadad score of 3. The study included 28 patients out of 34 initially screened (75% female). All suffered from unipolar non-psychotic treatment resistant depression. Their age was 42 ± 11 years. The study period was 8-weeks long and included the comparison of three groups: one under olanzapine monotherapy, one under fluoxetine monotherapy and one under a combination of both. Placebo was used to make the administration procedure identical for all groups. At endpoint, the mean fluoxetine dose was 52 mg per day for both groups and the mean olanzapine dose was 12.5 mg/day for the monotherapy group and 13.5 mg/day for the combination group. The combination of olanzapine with fluoxetine produced superior improvements over either agent alone. Either agent alone was ineffective in this population. Clinical response was evident by the first week. The main adverse effect was weight gain, averaging more than 6 kgr for the olanzapine treated patients over the double-blind period.
The possible mechanism for this favorable combined administration may lay in the fact that in animals the combined administration of fluoxetine and olanzapine increased by 269% the norepinephrine and by 349% the dopamine levels in the prefrontal cortex. Olanzapine alone stabilizes and returns the levels to baseline, while fluoxetine alone increases them by 188% and 143% respectively [119] .
Personality disorders
There is only 1 paper involving the use of olanzapine in the treatment of Borderline Personality disorder [104] , by Zanarini et al in 2001. It was supported in part by a grant from Eli Lilly. It included a randomized design (random number sequence), and the double blind procedure included an identical procedure of administration for both agent and placebo. Withdrawals and dropouts are well described. Thus, it is given a Jadad score of 5. The study included 28 female patients. All suffered from borderline personality disorder with moderate severity of symptomatology, without comorbid affective or psychotic disorder. Their age was 27.6 ± 7.7 years for the olanzapine group and 25.8 ± 4.5 years for the placebo group. The study period was 6-months long. At endpoint, the mean olanzapine dose was 5.33 ± 3.43 mg per day. Side effects were few. Olanzapine showed greater efficacy than placebo in the treatment of anxiety, paranoia, impulsivity and interpersonal sensitivity, but not depression. The main adverse effects concerned minor sedation and weight gain, with 1.29 ± 2.56 kgr gained for the olanzapine treated patients while the placebo treated patients lost 0.78 ± 2.59 kgr.
Disadvantages of this study were the inclusion of women alone in the study sample; thus, generalization of results to men is questionable. Also, only 1 patient in the placebo group and 8 in the olanzapine group actually completed the entire 6-months period, thus disputing the magnitude of the therapeutic effect of olanzapine, and its true clinical usefulness.
Previous studies with typical antipsychotics [120, 121] produced equivocal results; those patients with more severe symptomatology or psychotic features seemed to benefit more. Side-effects restrict the use of these agents while their effect on the core of 'true' borderline symptoms (i.e. not on comorbid disorders) is unknown.
Discussion
Although the recommendation to use atypical antipsychotics in a variety of off-label situations is widespread in the literature, the current review proved that data are few and can not really support an evidence based recommendation. In fact, it is impressive that the number of papers without experimental data are four times more in comparison to the experimental ones, and forty times those with controlled double-blind methodology. Therefore, the landscape is not clear, and it is evident that further research is necessary. Also, it should be mentioned that all controlled studies reviewed in the current paper were published after the publication of the review of Potenza and McDougle [1] .
What is encouraging is that of those 10 controlled studies, only about half were directly supported by the pharmaceutical industry, while the rest were independently supported. Thus, it is not likely that the intervention of pharmaceutical companies and thus the complication caused by conflicts of interest, would have enlarged the file drawer phenomenon. However this phenomenon is present and should be considered in order to arrive at reliable conclusions.
The current review suggests that there are some evidence that support the usefulness of atypical antipsychotics in some off-label situations. The generalization of these observations may be invalid. It is not proper to conclude that since one agent is effective, the others will be also.
There are preliminary data suggesting that further research would be of value concerning the use of risperidone in the treatment of refractory OCD, Pervasive Developmental disorder, stuttering and Tourette's syndrome, and the use of olanzapine for the treatment of refractory depression and borderline personality disorder.
In all studies side-effects were low, and sedation and fatigue were the most frequent reported. Weight gain was reported in some studies but it was not pronounced as long as the drug is applied at low doses (e.g. 2 mg of risperidone or 5 mg of olanzapine daily). On the contrary, when higher doses are involved, at least for olanzapine, weight gain tends to be more significant.
Conclusion
Data on the off-label usefulness of newer atypical antipsychotics are limited, but positive cues suggest that further research may provide with sufficient hard data to warrant the use of these agents in a broad spectrum of psychiatric disorders, either as monotherapy, or as an augmentation strategy.
